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B/IUAHUE NMULLEEBbIX OBABOK ARGI+ U MULTI MACA
HA OPTAHU3M CINMOPTCMEHOB

K. Munawroc (Bunvnioc, Jlumsa)

Ilpobnema u yenw. llerv pabomovl — ucciedosams GuusHue NUWEBOU 000A6KU AMUHOKUCTIOMbL
apeunun (ARGI+) u ee cmecu ¢ kopuem pacmenus Maca (Lepidium meyenii) na ¢usuueckyio noozo-
MOGIEHHOCIb U PYHKYUOHATbHBIE BO3MONICHOCMU CHOPMCMEHO8 NPU BLINOJHEHUU QUIULECKUX Ha2PY-
30K PA3IUUHOU NPOOOANCUMETbHOCTIU.

Memoowt. B uccredosanuu npunsiiu ywacmue 36 cmyoeHmos no CneyuaibHOCmu usudeckas
KYIbmypa, akmueHo 3aHUMAIOWUECs, PA3TUYHBIMU GUOAMU CROPMA, KOMOPble MEMOOOM CIAYYAHO20
ombopa OvLU pacnpeoenienvl HA Mpu epynnvl. dKcnepumenmanvhvle (31 u J2) u konmpoavhyio (K).
Hccenedyemvie epynnor 51 (N = 12) 20 oneri nompebnsiiu nuwesyro oooasxy ARGI+, no 10 2 6 denv, a
uccnedyemvle epynnot J; (N = 12) 6 meuenue smo20 e spemeni NOMpebAnu nuuesyio 006asKy, co-
cmosiuyio uz emecu ARG+ no 10 2 u 0syx kancyn Multi Maca. Hecnedyemoie konmponvhotl epynnet
(n = 12) nuxaxux nuwesvix 006680k He YROMpeOIsIU.

Cnopmcmennt 06c1e008anucy 00 Hayaia nompebaeHus nuwesvix 0006aeok (mecmuposanue ) u
yepes 20 Oneltl, cpaszy nocie 3agepulenus npuema nuwesvix 0obasox (mecmuposanue l1).

Pezynvmamot. Hawu ucciedosanus nokazanu, 4wmo nompebnenue nuwesol oodaexu ARGI+
0KA3aJ10 NOJOANCUMENHHOE GIUSHUE HA MOWHOCTb MblUUY NPU 8bINOTHEHUU KPAMKOBPEMEHHOU pusuye-
CKOU Haz2py3KU. 3a dIKCnepUMEeHMANbHLIL NEPUOO 00CMOBEPHO NOBLICULACH MOWHOCIbL 0OHOPA308020
coxpawernus moiuiy (MOCM) u anaspobrnas anaxmamuas mowHocmos motuty (AAMM). 'V npeocmasu-
meneti epynnvl Iz MU dice NOKA3AMeNU NOBLICUIUCL MeHbule. Y ulenos obeux IKCnepuMeHmanrbHblx
2pynn abCoONOMHASL U OMHOCUMENbHASL MOWHOCTb MbIULY NPU BLINOJIHEHUU HASPY3KU NPOOOIICUMENTb-
Hocmuio 10 ¢ ygeruuunacy cmamucmuiecku O0CMOBePHO NO CPABHEHUIO C UBMEHEHUEM ITUX Jice NOKA-
3amejieil 8 KOHMPOILHOU 2pynne.

3aknwuenue. Pezyiomamvl nauieeo ucciedo8anus NOKA3bIBAIOM, YMO QYHKYUOHAIbHbIE G03-
MOJCHOCU CUCMEMbL KPOBU U noKazamensb aspoonvix eozmodicnocmett (VO2max) bonvute nogvlcunucsy
y npedcmasumeneti 2pynnol s, Komopbie nompebasnu komniekc nuwesvix 0obasok ARG+ u Multi
Maca.

Knwueswvie cnoea: cnopmemensi, nuwegvle 000a6xu, apeurun, Myavmu maxa, anaspooHas anax-
MAMHAsE MOUWHOCb MbIULY, AIPOOHBIE BOZMOICHOCHIU.

Munauoc Kasuc — npodeccop, XaOUIUTUPOBAHHBIN JOKTOP OMOJIOIMYSCKUX HAYK, 3aBEAYIOIIMMA Ka-
(henpoit meronuku criopTa, JINTOBCKUI Mejarornyeckuii yaupepcutet, Bunbaroc, JIutsa.
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EFFECT OF ARGI+ AND MULTI MACA FOOD SUPPLEMENTS ON SPORTSMEN’S
PHYSICAL AND FUNCTIONAL CAPACITY

Abstract

Introduction. The aim of the present study is to determine the effect of food supplement ARGI+
and ARGI+ in combination with Multi Maca on physical and functional capacity of athletes to work in
various energy production zones.

Materials and Methods. Thirty-six apparently healthy, injury-free in, at least, one season and
physically active men volunteered and were randomly divided into three groups, as well as participated
in the double-blind study. There were no significant differences between groups for any of physical
development variables, indicating homogeneity between groups.

First group E; subjects (n = 12) took the supplement ARGI+ 10g/day for 20 days. Second group
E; subjects (n = 12) took the supplement ARGI+ 10g/day and Multi Maca 2 tablets/day for 20 days.
Third group K subjects consumed lactose as a placebo (PL) daily. Subjects performed the first testing
session T1 one day before the intake of dietary supplements for a period of twenty days. One day after
the second testing session T2 performed.

Results. Therefore, based on our collective data, we conclude that 20 days use of ARGI+ and
ARGI+ in combination with Multi Maca supplementation has influence on athletes’ physical capacity
in short-term exercise. Results of our study demonstrate significant increases of single muscle capacity
power and anaerobic alactic muscle power in group E1 subjects, who took the supplement ARGI+
10g/day. These data of the second group E2 subjects, who took the supplement ARGI+ 10g/day and
Multi Maca 2 tablets/day for twenty days period increased less. Absolute and relative maximal moment
muscle capacity, using 10 s maximal effort ergometry works in both experimental groups increased.

Conclusions. Supplementation of ARGI+ in combination with Multi Maca for a period of twenty
days more effectively influenced cardiovascular system capacity and aerobic capacity than supplemen-
tation ARGI+.

Keywords

Sportsmen; food supplements; arginine; Multi Maca; anaerobic alactatic muscle power; aerobic
capacity.

Introduction

Preparing high-performance athletes it is
very important to have scientifically based recom-
mendation about consumption possibilities of
concrete nutrition and food supplement consider-
ing sportsmen’s age, gender, sportsmanship and

sports specifies [1]. Therefore, natural food sup-
plements from plants are becoming more and
more popular in sports practice. One of these is a
food supplement made of root of plant Maca
(Lepidium meyenii) which is cultivated in the Pe-
ruvian central highlands. It is classified as one of
the cleanest and environmentally safe products of
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natural origin and is a staple food for the local
population. They use it for recovery and wellness
[2-4]. Maca, like ginger, is a powerful adap-
togene, which improves the body ability to adapt
to complicated and stressful situations. Scientific
studies have shown that Maca improves memory
and neurotransmitter function, increases the
amount of oxygen in the blood and enhances li-
bido [5-8]. Maca alkaloids positively effect hypo-
thalamus and adrenal glands, and this provides en-
ergy, and increases vitality [7; 9]. Recently, Maca
has become more popular among athletes. It is a
great source of energy [10]. Our earlier studies
[11-12] show that a dietary supplement Maca
booster, containing only Maca powder, has a pos-
itive impact on athletes' muscle power capacities
in different energy production zones. It increases
a single muscle, anaerobic alactic muscle and an-
aerobic alactic glycolytic muscle power, as well
as aerobic capacity. Lately the production of food
supplements which contain more active ingredi-
ents has been started. One of these supplements is
Multi Maca.

Another important component of the nutri-
ent of athletes is the amino acid — arginine. Argi-
nine exists in the body as a free amino acid, con-
stituent of most proteins and as a precursor to sev-
eral non-proteins such as nitrogen compounds.
This amino acid also functions as an intermediate
mediator in urea formation cycle in the production
of adenosine tri-phosphate, cell proliferation, vas-
cular dilation, neural transmission, calcium re-
lease and the immune system: Imanipour et al.
(2012) [13]. Arginine is essential for human
growth, as it stimulates growth hormone and in-
sulin secretion of anabolic [14]. Moreover, it ef-
fects muscles mass and strength, enhance body
immunity system and promote healing after inju-
ries [15]. It is an important nutritional component
in heart and vascular system disorders.

While exerting and using Arginine, the
body forms and accumulates less urea. The claim
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that L-arginine supplementation supposedly mod-
ulates nitric oxide (NO) production and conse-
quently increases blood perfusion to the tissues is
of great interest to those who participate in aero-
bic- and resistance-type exercise. Therefore, Ar-
ginine has become one of the most popular ergo-
genic supplements for endurance and resistance
athletes, and especially for body builders [16].

M. Burtscher et al. (2005) [17],
A. Muazzezzaneh et al. (2010) [18] studies pre-
sent that long-lasting L-arginine intake increases
fat oxidation and, at the some time, decreases
blood lactate level, and heart rate, as well as and
increases pulmonary ventilation and oxygen con-
sumption during maximum intensity exercise. It
allows to increase the maximum work capacity
and it is easier tolerated. However, A. Muazzez-
zaneh et al. (2010) [18] found that L-arginine had
no influence on VO, max at anaerobic threshold.
V. Imanipour et al. [13] (2012) notes, that con-
sumption of L-arginine supplements reduces the
amount of ammonium, and that is why alienates
fatigue. T. Alvares et al. (2011) [19] concludes,
that the intake of L-arginine improves the blood
flow, so the muscles are better supplied with the
necessary substances. Moreover it also promotes
greater removal of metabolities, such as lactate and
ammonia Study data showed, that L-arginine in-
take improves metabolic process, stimulates mus-
cles cells and inhibits fat cells proliferation, which
increases muscle mass, improves muscular recov-
ery and decreases fat mass.

Most studies have focused on the effect of
L-arginine supplementation on physical perfor-
mance and blood lactate level. However, the ob-
tained results are contradictory. R. Bescos et al.
(2009) [20] did not find this supplement to have
beneficial effect on the cardiovascular system and
data of changing of metabolic adaptation. Like-
wise, B. Knechtle, A. Bosch (2008) [21] did not
find the effect of Arginine Aspartate to athletes’
capacity and metabolic changes.
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Although the effect of these food supple-
ments on human body has been extensively re-
searched, there is not enough evidence to prove
the effect of each supplement to athletes” body.
There is always pressure for optimal performance,
especially on the world stage. Providing insight
into this line of research may provide an oppor-
tunity for athletes to implement a new nutritional
strategy that improves their performance.

We hypothesed that the amino acid Argi-
nine powder ARGI+ and vegetarian dietary sup-
plement Maca with ARGI+ consumption will im-
prove the athletes’ physical and functional abili-
ties.
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The aim of the present study is to deter-
mine the effect of food supplement ARGI+ and
ARGI+ in combination with Multi Maca on phys-
ical and functional capacity of athletes to work in
various energy production zones.

Methods

Thirty-six apparently healthy, injury-free
in, at least, one season and physically active men
volunteered and were randomly divided into three
groups (Table 1), as well as participated in the
double-blind study. There were no significant dif-
ferences between groups for any of physical de-
velopment variables, indicating homogeneity be-
tween groups.

Table 1
Physical development participants of study (X £+ SD)
GrouDs Body mass, BMI, Muscle mass, Fat mass,
P kg kg/m? kg kg
E: 76,44 + 8,37 23,02+ 1,59 41,86 + 5,17 8,42 £ 1,77
E 76,76 + 8,84 23,25 + 2,67 41,75+ 4,89 8,49 £ 2,54
K 80,18 + 9,02 23,79 +2,50 45,68 + 4,70 9,23+2,70

First group E1subjects (n = 12) took the sup-
plement ARGI+ 10g/day in the morning for 20
days. Second group E> subjects (n = 12) took the
supplement ARGI+ 10g/day and Multi Maca 2
tablets/day in the morning and in the afternoon for
20 days. Third group K subjects consumed lactose
as a placebo (PL) daily for 20 days. To get more
objective evidence about the supplement effect,
participants were instructed not to change their
normal dietary intake and their habitual physical
activity during the course of the study. Subjects
had 2 hours of training a day. All participants had
to sing a written informative consent and were
cleared for participation by passing a mandatory
medical screening. They were familiarized with
the testing protocol before data collection. All ex-
perimental procedures, involved in the study, were
conformed by Lithuanian Ethical Committee.

One dose of 10g ARGI+ contains 5gr of L-
arginin, 80 mg of vitamin C, 5 ug of vitamin Ds,
75 ug of vitamin Kz, 1,4 mg of vitamin Bs, 2,5 pug
of vitamin Biz, 200 ng of folic acid. The rest part
is grape skin, pomegranate and red grape extract;
black currant juice, elderberry juice, raspberry
juice, Morello cherry juice, blackberry juice and
blueberry juice powder.

In two tablets per serving, Multi Maca con-
tains: 500 mg of Maca (root), 200 mg of Tribulus
terrestris (fruit), 200 mg of Muira Puama (root),
200 mg of Catuaba (bark), 150 mg of L-Arginine,
150 mg of Saw Palmetto (fruit), 50 mg of Pygeum
africanum (bark), 10 mg of Co Enzyme Q-10 and
10 mg of Soy extract,

Subjects performed the first testing session
(T1) one day before the intake of ARGI+ and
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ARGI+ in combination with Multi Maca for a pe-
riod of twenty days. One day after the second test-
ing session (T2) performed. Testing was per-
formed between 11 a.m. and 2 p.m. and at the
same time of day, as T1 for each participant in the
same location. It can be noted, that the procedures
involved for T1 and T2 were identical.

After 20 days of supplementation, in the
second testing session, participants reported in the
questionnaire, whether they had tolerated the sup-
plement and reported any medical problems or
symptoms they might have encountered.

Single muscle capacity power (SMCP) was
measured using jumping platform BSM-1. The
jump height and take-of time were recorded. The
obtained data were calculated applying Bosco et
al. (1983) [22] method.

Anaerobic alactic muscle power (AAMP)
was measured using step ergometry. The running
speed and the height of rise there were recorded
according Margaria et al. (1966) [23] modified
Kalamen (1968) [24] test. Anaerobic alactic mus-
cle power was also measured using 10 s maximal
effort ergometry work.

For evaluation of aerobic capacity, submax-
imal ergometry test using gas analyzer Oxycon
Mobile (Germany).

Resting heart rate (beats/min) was assessed
in supine position with Polar FS1 (Finland), after
standard physical load and after 60s recovery pe-
riod. The Roufier index was also calculated [25].

Haemoglobin concentretion (HB) (g/l) was
collected with analyzer HEMOCUE, taking blood
from finger. To determine haematocrit (HCT) in
percentage minifotometre MF5020 was used.

Data were analyzed by methods of mathe-
matical statistics. The arithmetical mean (X),

Standard deviation (SD) were calculated. Stu-
dent’s criterion was applied to determine differ-
ences between groups and testing sessions
(p<0,05) [26].
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Results

All 36 participants, who had begun the
study, finished it successfully. Overall participant
compliance with supplement ingestion was 100
%. In addition, none of the participants reported
any negative side effects associated with ingesting
either of the supplements.

Results of our study demonstrate significant
increases of single muscle capacity power in
group E; subjects, who took the supplement
ARGI+ 10g/day. They showed the shorter time of
jump take-of time on average from 196,3 to 180,3
ms, and relative single muscle capacity power in-
creased on average from 24,6 + 3,5t0 27,5+ 3,8
WI/kg (p = 0,043). These data of the second group
E> subjects, who took the supplement ARGI+
10g/day and Multi Maca 2 tablets/day for twenty
days period, did not have significant changes sta-
tistically (Table 2).

Within 20 days of study period relevant an-
aerobic alactic muscle power, which was meas-
ured using step ergometry, significantly increased
in group Ei subjects from 16,2 £ 0,6 to 16,8 £ 0,9
WI/kg, (p = 0,041), but had no significant changes
in group E2subjects (p = 0,419).

From the 10 s maximal effort ergometer test
at T1 and T2 changes were observed in absolute
and relative maximal moment muscle capacity.
Athletes achieved maximal moment muscle capac-
ity at 4-5s of using 10 s maximal effort ergometry
works. Absolute maximal moment muscle capac-
ity of subjects, who took the supplement ARGI+,
increased in average 96,64 W (p = 0,048), and re-
late maximal moment muscle capacity increased
inaverage 1,1 W/kg (p = 0,042). The data of sub-
jects who took the supplement ARGI+ in combi-
nation with Multi Maca, increased to 28,2 W and
0,1 W/kg (p = 0,379, p = 0,313). In the placebo
group the data did not increase. Changes in 10 s
maximal effort average absolute and relate data
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during 20 days of study period of group E1and E>
subjects are similar (Table 2).

Table 2
Changes of muscle power and oxygen consumption before (T1) after (T2) 20 days of intake
ARGI+ and ARGI+ in combination with
Multi Maca or plascebo
10 s work capacity, W VOsmax
Groups | Variable \SN'\;E é CV'?LVI i Max, i yAverage, 2 - ml/kg/
9 g W Wikg |\ Wikg | lmin | .
1% testing
E, X 24,6 16,2 1355,5 | 17,7 | 9445 12,3 3,44 45,2
SD 35 0,6 280,7 2,1 196,8 1,4 0,66 7,5
E, X 26,0 17,0 14314 |18,7 |1000,1 13,0 3,85 51,0
SD 2,4 0,8 199,1 1,8 151,8 0,8 0,57 10,2
K X 24,5 15,4 1367,3 | 16,8 | 954,6 11,8 3,21 40,2
SD 51 1,3 206,7 2,1 1315 11 0,78 10,3
2" testing
E, X 27,5 16,8 1452,1 | 188 960,6 12,4 3,70 48,5
SD 3,8 0,9 314,4 2,6 1975 1,7 0,50 6,4
E, X 25,6 16,9 14596 | 191 10295 |134 4,14 55,4
SD 2,6 1,4 223,3 1,4 164,3 0,9 0,59 11,5
X 24,4 15,4 1370,9 | 16,8 951,2 11,6 3,40 42,6
K SD 4,6 1,4 208,2 2,1 123,5 0,9 0,65 8,8
Reliability of diferencines p
Eq -1 0,043 0,041 0,048 0,042 | 0,425 0,460 | 0,153 0,140
Ez I-11 0,348 0,419 0,379 0,313 | 0,334 0,142 | 0,047 0,048
E1-K 2" testing 0,049 0,005 0,05 0,047 | 0,892 0,167 | 0,041 0,038
E.-K 2" testing 0,497 0,012 0,047 0,006 | 0,208 0,001 | 0,024 0,011

Note: * — p < 0,05.

The research, based on our data obtained, In addition, we observed increases in func-
showed the increases in absolute and relate date tional capacity of cardiovascular system. Rufje in-
of VO2max in group Ez subjects, from 3,44 + 0,66 dex in the L-arginine supplementation group (E1)
t03,70£0,50 I/min, and from 45,2+ 7,5t048,5 + increased from 4,10 + 1,96 to 3,00 £ 1,17 (p =
6,4 ml/min/kg. Aerobic capacity in group E2 sub- 0,047), and resting heart rate decreased from 59,5
jects increased more than in group E; subjects. + 8,1 to 53,5 + 6,7 b/min (p = 0,065). After 20
Absolute data of VO,max increased on average days supplementation pulse rate after standard
from 3,85 £ 0,57 to 4,14 + 0,59 I/min (p = 0,047) physical load decreased from 106,2 £ 10,9 to
and relative data of VO2max increased on average 104,0 + 8,8 b/min. Pulse rate after 60s recovery
from 51,0 + 10,2 to 554 £ 11,5 ml/min/kg period decreased from 77,0 £ 10,0 to 74,0 £ 4,8
(p = 0,048). No significant changes were found b/min (Table 3).

in group K subjects (Table 2).
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Table 3

Changes of cardiovascular system before (T1) and after (T2) 20 days of intake ARGI+
and ARGI+ in combination with Multi Maca or plascebo

Resting | HR after | HR after 60s Hb Ht
Groups Variable | HR, physical restitution, | RI ’ on
b/min | load, b/min | b/min ol &

1% testing

X 59,5 106,2 77,0 4,10 156,1 45,0
= SD 8,1 10,9 10,0 1,96 9,9 2,6

X 49,4 100,0 74,0 2,88 158,2 47,1
£ SD 158 125 7.8 1,98 10,4 35
K X 60,8 114,3 87,0 6,20 157,6 46,1

SD 6,8 14,1 11,5 2,84 9,3 3,3
2" testing

X 53,5 104,0 74,0 3,00 158,2 43,3
& SD 6,7 88 48 1,17 6,4 2,8
E, X 54,4 98,8 76,0 2,96 163,6 43,8

SD 54 13,3 11,5 2,29 8,0 2,5

X 61,7 113,5 88,8 6,13 1574 45,5
K SD 9,4 15,0 13,2 3,52 8,2 2,1
Reliability of diferencines p
Eq I-11 0,065 0,785 0,228 0,047 0,282 0,076
Ex I-11 0,180 0,419 0,245 0,467 0,045 0,01
E1-K 2" testing 0,027 0,573 0,031 0,044 0,730 0,042
E.-K 2" testing 0,023 0,144 0,042 0,067 0,546 0,091

Note: * — p < 0,05.

Results of our study demonstrate that the
supplements have an influence on Haemoglobin
concentration and Haematocrit. After 20 days of
supplementation in experimental group E1, we
observed increases in Haemoglobin concentration
on average from 156,1 + 9,9 to 158,2 + 6,4 g/l, but
these changes were not significant, and in group
E2 — on average from 158,2 + 10,4 to 163,6 £ 8,0
o/l (p = 0,045) . Blood viscosity had tendency to
decrease in E1 and E2 groups’ subjects, but for
subjects who took the supplement ARGI+ this
tendency was more visible (p =0,01) (Table 3).

Discussion

In the current study, we observed that 20
days ARGI+ in combination with Multi Maca
supplementation, has an effect on athletes muscle
capacity to work in various energy production
zones. This confirms our earlier study results [11],
and demonstrate that the supplement Multi Maca
(Lepidium meyenii) have an influence on muscle
capacity. However, our current study focuses on
the question, which supplement has more influ-
ence on muscle capacity. We have found that food
supplement ARGI+ has more appreciable influ-
ence on increasing single muscle capacity power
and anaerobic alactic muscle power than using 20
days ARGI+ in combination with Multi Maca. As
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reported by T. Alvares et al. (2011) [19] dietary
supplements, containing L-arginine, helps to in-
crease muscle strength, their recovery after anaer-
obic and aerobic exercise, removing metabolic
products. Reasonable results were obtained by V.
Imanipour et al. (2012) [13], who studied the ef-
fects of L-arginine on methabolism and anaerobic
capacity. They stated that dietary supplement L-
arginine reduces amonium (NH4) production and
it contributes to increased muscle power during
short-lasting physical load. Our study data con-
firm this statement, because we have fixed the in-
creases in jump take-of time in group E; subjects,
who took the supplement ARGI+ 10g/day for
twenty days, and significant differences in the
second testing session T2 between group E1 sub-
jects and group K subjects.

The observed beneficial effect of 20 days
supplementation on athletes’ absolute maximal
moment muscle power. Although relative maxi-
mal moment muscle power in group E1 subjects
increased, only at the second testing session T2 it
significantly changed (p = 0,049) and in group E2
changes were not significant (p = 0,497) in com-
parison with group K subjects. Significant,
changes in comparison with placebo group were
on average of 10s absolute maximal (p = 0,05 and
p = 0,047) and relative (p = 0,047 and 0,006) ca-
pacity ergometry work.

Aerobic capacity is determined by two main
factors: muscles ability to use oxygen for ATP
resintesis and cardiovascular system functional
capacity. The results of this study show the influ-
ence of dietary supplements ARGI+ and ARGI+
in combination with Multi Maca to aerobic capac-
ity of young sportsmen. Our results generally
comply with the results of previous studies [17-
18; 27-28], although, in a study S. Bailey et al.
(2010) [29] found, that consumption of L-arginin
less increase oxygen consumption cost of moder-
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ate-intensity cycle exercise and significantly in-
creased maximal oxygen consumption during
high-intensity cycle exercise.

Our study did not show any significant in-
creases in cardiovascular system functional ca-
pacity. However, in comparison of E2 group sub-
jects and group K subjects after supplements con-
sumption (T2), all data of cardiovascular system
had significant difference. In addition, in compar-
ison of group E1subjects and group K subjects af-
ter supplements consumption (T2) relative data of
VO2max, heart rate after 60s recovery period, the
Roufier index, Haematocrit had significant differ-
ences. R. Bescos et al. (2009) [20] did not find that
ingestion of range of doze L-arginin (5,5; 9,0 and
15,0 g per day) has an influence on cardiovascular
system. Similarly, no changes in data of cardio-
vascular system were noticed after L-arginine
supplementation [30].

Research has demonstrated that ARGI+
supplementation influences muscle capacity in
short-term exercise. Analogical data indicates S
Forbes.et al (2014) [31], they state that usage big-
ger amounts of L-arginine increases the concen-
tration of growth hormone in strength trained
males. However, ARGI+ in combination with
Multi Maca supplementation more influences aer-
obic capacity (p = 0,047 and p = 0,048). Accord-
ing toYang Q et al (2016) [32] compared with the
control group of mice, exhaustive swimming time
was significantly prolonged in group which used
a high-dose of Maca. Very important information
about the effect of Maca influence indicates J.
Chen et al (2015) [33], in their opinion the con-
sumption of Maca improves the quality of assim-
ilation of various food products.

Conclusions

Therefore, based on our collective data, we
conclude that 20 days use of ARGI+ and ARGI+
in combination with Multi Maca supplementation
has influence on atletes’ physical capacity in
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short-term exercise. Results of our study demon-
strate significant increases of single muscle ca-
pacity power and anaerobic alactic muscle power
in group Ei subjects, who took the supplement
ARGI+ 10g/day. These data of the second group
E> subjects, who took the supplement ARGI+
10g/day and Multi Maca 2 tablets/day for twenty
days period increased less. Absolute and relative
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maximal moment muscle capacity, using 10 s
maximal effort ergometry works in both experi-
mental groups increased.

Supplementation of ARGI+ in combination
with Multi Maca for a period of twenty days more
effectively influenced cardiovascular system ca-
pacity and aerobic capacity than supplementation
ARGI+.
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